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Contaminated fungi on botanical specimens by water hazard of flood
Nobuo HAMADA1, Takashi BABA2 and Daisuke SAKUMA1
Abstract: Water hazard occurred on many botanical specimens of Hitoyoshi Castle History Museum by flood 
on Kuma River in Kumamoto Prefecture in July 2020. Characters of contaminated 14 predominant fungi were 
examined on treatment for cleaning and drying damaged specimens. Most predominant fungi on specimens were 
Trichoderma, following to Fusarium and Penicillium. All of those fungi are hydrophilic and found in soil with 
poor nutrient commonly.  Because xerophilic fungi were not detected, fungal contamination was thought to be 
derived from flood water, and to have occurred as soon as flooding. Contaminated fungi were thought to disappear 
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希釈したサンプルは，クロラムフェニコール（Sigma製）50mg/Lを添加した1/2PDA培地 : Potato dextrose 
agar （Difco製） 19.5g/L; Bacto Agar（Difco製）7.5g/Lを添加したシャーレに接種した．25℃で7－10日間培養
した後，発生したコロニーの観察を行った．
カビの種類の同定に際しては，まず検鏡によって属の同定を試みた．その後，1/2PDA斜面培地で2週間以
上単離培養した後，遺伝子解析を行った．各株からDNeasy Blood & Tissue Kit （Qiagen）を用いてDNAを抽出
した．ITS1（5’-TCC GTA GGT GAA CCT GCG G-3’）と ITS4（5’-TCC TCC GCT TAT TGA TAT GC-3’）という
プライマーを用いて（White et al.,1990），PCR法により rDNAの ITS1，5.8S，ITS2領域（約550bp）を増幅し
た．PCR条件は，最初に94℃・5分，次に94℃・30秒と55℃・30秒と72℃・1分を1サイクルとした系を35サ
イクル，最後に72℃・7分とした．得られたPCR産物をPCR Purification Kit （Qiagen）で精製し，ABI PRISM 









Table 1. Identificatoin and growth of predominant fungi on plant specimens contaminated by flooded hazard．
表1．大水害で被災した植物標本に多く生育したカビの種類と成長特性．
河川氾濫による水害に遭遇した植物標本のカビ汚染とその対策 31







3383 Hitoyoshi much 20200721 Trichoderma asperellum 100% - + -
3874 Hitoyoshi much 20200721 Trichoderma atroviride 100% - + +
14237-1 Hitoyoshi much 20200723 Penicillium onobense 100% - + +
14237-2 Hitoyoshi much 20200723 Trichoderma asperellum 100% - + -
142330-1 Hitoyoshi few 20200815 Talaromyces veerkampii 100% wine red + +
142330-2 Hitoyoshi few 20200815 Trichoderma harzianum 100% yellow + -
9441-1 Hitoyoshi few 20200815 Mucor moelleri 100% - + -
9941-2 Hitoyoshi few 20200815 Westerdykella multispora 100% - + -
14239-1 Hitoyoshi few 20200815 Fusarium redolens 100% red + +
14239-2 Hitoyoshi few 20200815 Fusarium solani 99.6% yellow + +
25383-1 Hitoyoshi much 20201010 Trichoderma koningiopsis 100% - + -
25383-2 Hitoyoshi much 20201010 Trichoderma harzianum 99.8% yellow + +
25385 Hitoyoshi much 20201010 Trichoderma atroviride 100% - + -
25386 Hitoyoshi much 20201010 Trichoderma atroviride 100% - + +
Sample# indicates the specimen number of  botanical herbarium in Hitoyoshi Castle History Museum.
Soil indicates the quantity of soil attached on the specimens, including the mounting paper.
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